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(54) CnOCOE nOHCKA BEKTOPOB ABM)KEHMfl AETAJ1EM B flMHAMMHECKMX 
M305PA)KEHIi;iX 



M3o6peTeHMe othocmtc5? k BHAeoMHctJopwiaunoHHOii lexHUKe mokbt Hamv\ npuMeneHne npn paapaGoTKe 
i4M4)pOBbix KOAnpywiMMx ycrpoMCTB A^fl BiiAec>Tenect)OHiiM, BHAeoKOHCt)epeHi4CB93M, TeneBwanoHHoro 
MMcjDpoBoro Beu^aHMfl craHflapTHOM m BbicoKOM HeTKOCTM. TexHMHecKMii peaynbTai: coKpauneHMe KO/iMMecTBa 
BbiHMc/iiirenbHbix onepauMM. ^Benmenm soHbi noncKa BeicropoB ABM>KeHMS4 Aerane^ b fxmaMmecmx 
M3o6pa>KeHii»x m BcneAcrsMe aroro noBbiLiieHMe KaMecTBa BocnpoM3BeAeHMn 6bicTpo nepeMeiAaiOLiiiixcs? 
AeraneM. 3tot rexHrnecmvi peaynbTar nonynaeTcn aa CMer Toro, mto b cnoco6e noHCKa BeiaopoB 
ABM>KeHM» fxeraneih b A^HaMMHecKHX M3o6pa)KeHkffix, BKniOHaiou^eM npeo6pa30BaHMe nocneAOBaTenbHOCTM 
KaApOB M3o6pa)KeHMii b unctDpoByio cjDopMy, sanowinHaHne AncKpetHbix OTCMeroB apKOCTM reKymero m 
onopHoro Ka^poB, pasSneHwe reKyiMero KaApa Ha MaKpoSxiOKw v\ nowcK aeiaopa j:\Bv\^eHm Ka)KAoro m3 
MaKpo6noKOB TeKyiuero KaApa OTHocwrenbHo onopHoro KaApa nocpeACTBOM Mv\Hv\Mmai\m no 
paccMarpMBaeMOMy MHOKecTBy aeiaopoB ABM>KeHMfl KOHTponbHOfi cyMMbi AaHHoro MaKpo6JiOKa. 
mn9\\o\i\eiliCSi cyMMOi^ HopM nonnKcenbHOi^ pasHOcrii ypoBHBM b xeKyiAeM m onopHbix KBApax, npoM3BOAflT 
Bbi6op cpeAM MHO)KecTBa nuKcenoB Ka)KAoro MaKpo6noKa Ke6ojibuioro MMcna niiKcejiOB, xapaKrepMsyioiqiix 
penbect) SHS^enm MaKpo6noKa. BbiMMcneHne ynoM^Hyroi^ KOHTponbHOi^ cyiMMbt xiiiUib no Bbi6paHHbiM 
onopHbiM ntiKcenaM, npvi stom KOopA^Harbi Bbi6paHHbix n^Kce/ioB b MaKpo6/ioKe onpeAeiiRtOT c 
McnoJib30BaHkieM zHaneHm acex nuKcenoB ManpoOjiOKa. 5 3.n. 4>-jibi. 21 m. 



OnMCAHME 1130EPETEHM51 



HacTonu^ee moQpereme otmochtcp k BMAeoMHcJ^opMaunoHHOM rexnme v\ Momer HaMTti npuMeHeHne npn 
pa3pa6oTKe \a BHeApeHMH L4M4)poBbix KOAMpytoiMMX ycrpoMCTB ah^i BiiAeoTejiecjX}HMM. 
Bi4AeoKOH4)epeHL4CBn3M, TeneBMSMOHHoro L4Mct}poBoro BeiMaHMfl craHAaprHOM n BbicoKOj^ neTKOCTM, a 6onee 
KOHKpeTHO K cnoco6y noMCKa seiaopoB fxsvimeHm AeTaiieM b Ai^HaMMHecKMx M3o6pa)KeHMflx. 



kl3BecTHo MHO)KecTBO cnoco6oB aHaniiaa BeiaopoB f\Bv\^eHm ^eraneih b AMHaMimecKMx ii3o6pa)KeHM5ix. 
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Haii6o/iee npocTbiM m tommbim $iBJi»eTc$i cnoco6 noMCKa BeiaopoB ABM)KeHM$i MaKpo6/iOKOB hb ocHOBe 
anropMTwa no/iHoro nepeQopa (K. R, Rao. J.J, Hwang. 'Techniques and Standards for Image, Video and 
Audio Coding", 1996. Prentice-Hall PTR. ISBN 0-13-309907-5. crp. 89-91). CornacHo arowy cnoco6y Ann 

noncKa BeKTopaflBM>KeHM« <v = <v^, v > paccMaTpusaeTCfl Hopwa pasHwqw cMrwa/ioB JipKOCTVi Asyx 

MaKpo6noKOB b reKyoteM m onopnoM KBApax SAD co QABuroM Ha seicrop j\B}meHm: 

SAD = J |F(x,y,t>-F<x»V , y-V ^t-At>| 
x,y=l,16 ^ 

Sflecb F - SHaMeHne npKOCTn. (x, y) - npocrpaHCTBeHHbie KOopflUHarbi tohkm b KSApe, t - BpewieHHOM wHAeKC 

KdApa. cyMM^poBaHbie npoM3BOA(4Tc$i no BceM TOMKau MaKpo6/iOKa. 3HaHeHMe y* Ann KOToporo HOpMa SAD 

MMeer HawMeHbUjee sHaMeHne, npuHUMaeicji aa mckomwm Beicrop. Beiaopbi ABM>KeHMJi Mu^yrcfl MeroAoivi 
nojiHoro nepeSopa b HSKOTopoft orpaHUMeHHOw OKpecTHOcru: min<V, Vy<max. ripeAnonaran, hto paawiep 

3T0M OKpecTHOCTn paseH ±N nMKce/iOB no KOopAi^HaraM x m y, noitymiM pjn^ HMcna onepauMM, 

Heo6xoAMMbix Ann onpeAexieHkifi seKTopa ABM)KeHi4n oahofo MaKpo6noKa pasMepoM 16x16 nuKcexiOB. 
BejiMHMHy nopflAKa ,256 (2N+1)2. Ha oamh nwKcen MaKpo6jiOKa KOJiMMecxBO onepamiw cocraBnjieT 3,(2N+1) 

^, MTO y)Ke npH N=15 (sHaneHm seiaopoB ABii>KeHMn b npeAenax +15 ToneK) cocraBJineT 3HaHMTejibHyK) 

senrnmy 6onee 10^ onepaMMM/niiKcen. 

3tot cnoco6 o6bmHo ucnonbsyercn b KanecTBe arariOHHoro f\m omenm KaMecrsa APyrux cnoco6oB 
BHsnmB seicropoB ABH)KeHMn Aera/ie^ b AMHaMkmecKMx M3o6pa>KeHMflx. 

HeAOCTaTKOM sToro cnoco6a ^smejc^ Tpe6yeMoe Sojibtuoe KOJinHecTBO BbiHMcnMTe/ibHbix onepaLinti n b 

CBfl3M C 3TMM HI43K0e SblCrpOAeWCTBUe, 

HaM6onee Ghmskum no TexHMMecKOM cyujHocTM k sansnfleMOMy TexHWHecKOMy peLueHHio nB/ineTcn cnoco6 
aHannaa bbktopob ABiDKBHun AeTanew b AMHawMMecKnx M3o5pa>KeHMnx (FlaTeHT PO 2137194), 
npeAycMaTpuBaiOLMMM npeoQpasoBaHne nocneAOBaTenbHOCTM kbapob maQpayKenm b qncj^poByio ((xspMy. 
sanoMMHaHiie A^CKpeTHbix OTCHeroB ^pkoctm reKyu^ero m coceAHero no BpeMeHM (onopHoro) KaApoB, 
pa36iieHMe reicyuiero KaApa Ha MaKpo6noKii m noHCK aeiaopa ABM>KeHvin Ka)KAoro na MaKpoS/ioKoa TeKyu4ero 
KaApa OTHOCMTenbHo onopnoro KaApa nocpeACTBOM MUHMMnaaMMM no paccMaTpnaaeMOMy MHOKecrsy 
BeKTopoB ABiDKeHUfl KOHTpo/ibHOM cywiMbi AaHHOfo MaKpo6noKa, flBnflK)LMeMcn cyMMOM HOpM nonnKcenbHOM 
pasHOCTM ypoBHew b leKyu^ewi m onopnbix KaApax, npimeM see MHo>KecTBo nuKcenos paccMaTpuBaeMoro 
MaKpo5noKa pa36iiBaeTCfl na yMacTKM. b kb^om m Koropbtx Bbi6MpaeTC5) To/ibKO oamh ndKcen, m 
ynoMRHyran KOHrpojibHan cyMMa BbimicnneTcn niiujb no Bbi6paHHbiM ynoMnnyrbiM nuKcenaM, npn 3tom 
ynoMflHyrbie ntiKcexibi b Ka)KAOM ii3 yMacTKOB Bbi6iipaK}Tcn tbkmm o6pa30M, hto kx ypoBHM b CMe>KHbix 
ynacTKax HawSonee OTJiMwaioTCJ! Apyr or APyra. 

flonoiiHMTenbHo b stom cnocoSe aHanM3a aeicropoB ABiDKeHun Ann Ka)KAoro TeKyu^ero paccwarpMBaeMoro 
SHBHeHMfi BeKTopa ABM)KeHMn BbiMMcneHHe KOHTpoiibHoi^ cyMMbi no Bbi6paHHbiM ynoMnHyrbiM n^KcenaM 
npoii3BOAMTcn B nopnAKe yGbiaaHkin OTKnoHeHiin 3HaMeHkin ckirHa/ia b Ka}KAOM nMKcene or cpeAnero 
SHaneHMn no ace^ coBOKynHOCTM ynoMnHyrbix nMKcenoB v\ npepbiaaHiieM AanbHef^ujero BbiMMcneHim 
KOHTpojibHOM cyMMbi B cnynae. KorAa ohb npeBbiujaer sHaHeHne MUHMMa/ibHOft KOHxpoJibHOii^ cyMMbi, 
Haf^ABHHObi cpeAii acex y)Ke paccMorpeHHbix BeiaopoB ABM>KeHvin. 

OrpaHMMeHkiBM BbiuieonMcaHHoro cnocoSa nBTinercn pa36iieHtie MaKpo6noKa na HecKOJibKO crporo 
3act>MKCkipoBaHHbix ynacTKOB m Bbt6op no 3aAaHH0My anropMTMy xapaicrepHoro nuKcena 6e3 ynera 
crpyicrypbi curnana b ocranbHwx ynacTKax, hto orpaHMHueaeT ii nsnneTcn nwiub oahwm M3 B03M0)KHbix 
cnoco6oB Bbi6opoB onopHbix ndKcenoa. 

B HaTeHTe P<t> 2137194 paccMOTpeH TaioKe btopom cnoco6 awOopa onopHbix nuKcenoB MaKpo6noKa c 
noMOLUbK) Mcnonb30BaHMfl nopnAKOBOM craTMCTHKn Ann Bcex nuKcenoB MaKpo6noKa, hto TaioKe 
orpaHMHMBaeT m nannercn nuiub oahmm m3 B03M0>KHbix cnoco6oB Bbi6opoB onopHbix nMKcenoB. Kpowe Toro, 
cornacHO naTBHTy P<D 2137194 noncK eeiaopoB ABMKeHwn npoM3BOAMTcn no onopHbiM nuKce/iaM 
MaKpo6noKa TonbKO Ann ncxoAHoro paspeuieHun k^apb. hto orpaHUHMeaeT TexHiiHecKM^i pe3ynbTaT no 
yMeHbiueHiiiO Hvicna BUHMcnMTenbHbix onepaunj^. 
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B ocHOBy HacTo$m4ero mo6p&Tems\ nono)KeHa aaAana co^jx^nm cnoco6a noMCKa seiaopoB {XBymenm 
AeraneM b Ai^HaMiiHecKiix M3o6pa>KeHMflx, no3BO/inK3iMero yMeHbUJMTb KOJinMecrBo BbMMcnyrrenbHbix 
onepautiM npM 6onee oSu^eM bo3mo)khom Bbt6ope crpyiaypbi onopHbix ToneK. xapaKTepii3yK)miix pejibe(|) 
("cKenej") znaHenm wiaKpoS/iOKa. 

flpyrafi TexHimecKan saAana, nocraB/ieHHan b paMKax Hacro^iutero ii3o6peTeHMfi. saioiioMaeTcn b 
cnoco6a noHCKa aeKTopos ABM>KeHi4fl fxeraneih b A^HaMMHecKiix M3o6pa)KeHM$ix, no3Bon;)iouiero cHki3tiTb 
BbiHMcnuTenbHyK) cno>KHocTb MBTOAa, mo nosBonneT yMeHbiuMTb cno>KHOCTb ycTpoi^CTBa a;i« BWMncneHMfl 
BeKTopoB ABM>KeHM« Ha annapaTHOM ypoBHe, noewcuTb 6biCTpoAeMCTBMe KOAnpyKDi^MX ycrpoMCTB m 
BC/ieACTBMe sroro nponaBOA^Tb ananm ABUKGHbip Aerajiefi AtiHaMkisecKtix M3o6pa)KeHMki b 6onbUJiix 

oSnaCTflX. COKpaTMB npM 3T0M 06beM OKarO^ HH4>OpMaL4MM l/1 nOBbtCMB KaHeCTBO BOCnpOM3BeAeHM5) 

6biCTpoABH>KyLi4i«ixc$i Aeraneii. 

3tui m APyrMe saAaski peiueHbi nocpeACTBOM cnoco6a aHaniisa seicropoB ABM>KeHM$R Aera/iePi a 
AMHaMimecKMx ii3o6pa>KeHki^x, BKntoHaiOLiiero npeo6pa30BaHMe nocneAOBarenbHOCTM kbapob 
M3o6pa?KeHi/iii b uii4)poByK) ct)opMy, 3anoMMHaHMe A^CKpeTHbix OTcneTOB nMKcenoB TeKyujero ti coceAHero 
no BpeMGHM (onopHoro) KaApoB, pasGneHne reKyiuero KaApa Ha MaKpo6/ioKM m romck seicropa ABH>KeHiifl 
Ka)KAoro M3 MaKpo6noKOB xeKymero KaApa oTHocMrenbHo onopnoro KaApa nocpeACTBOM MMHMMM3aL|iiM no 
paccMaipMBaeMOMy wHOKecTBy BeiaopoB fXBv\)KeHm KOHTponbHOw cyMMbi AaHHoro MaKpo6noKa, 
9\Bn9i\ou\ev\C9\ cywiMOM HopM nonnKcejibHOM pasHOCTn ypoBHew b TeKyiqeM m onopHOM KaApax, m comacHO 
KOTopoMy B cooTBeTCTBHM c M3o6peTeHiieM cpeAM MHoxecTBa HMKce/iOB Ka)KAoro MaKpo6jioKa BbiGnpaioT 
He6ojibiuoe hmcjio nuKcenoB, xapaKrepMsyjOLunx penbetp snaMeHMM MaKpo6jioKa, m ynoM^Hyryio 
KOHTponbHyK) cyMMy Bbimicn$iK>T nuiub no Bbi6paHHbiM onopnbiM ntiKcenaM. npvi stom KoopAi^HaTbi 
Bbi6paHHbix nMKcejiOB B MaKpo6/ioKe onpeAe/ifiioT c Mcno;ib30BaHMeM 3HaMeHMM Bcex nuKcenoB 
MaKpo6noKa. 

Bbino 6bi i4ejiecoo6pa3HO nepeA Bbi6opoM onopHbix nuKcenoB npoM3BOA^b nepeAMCKpeTii3at4MK) 
MCxoAHoro \A onopnoro KaApoB c yMeHbiueHMeM npocrpaHCTBeHHoro paspetueHii^ no BBprmarwA \a 
ropM30HTa;iM b saAaHHoe mcno pas nocpeAcrsoM npuweHeHUfl (pmbjpa k MCXOAHOwy m onopHOMy KaApaM, 
nocjie Hero An« Ka>KAoro nonyHUBUierocn MaKpo6;iOKa MeHbLuero pasiviepa npowsaoAHTb Bbi6op onopHbix . 
HMKcenoB \A HaxoA^Tb OA^H m\A HecKOJibKO HaM/iyHLUMX BeKTopoB ABM>KeHM$^ no OTHOLueHMK) K onopHOMy 
KaApy MeHbLuero paspemeHMfl nocp^AcrsoM mnvimzBixm KOHTpoiibHOM cyMMu c Mcno/ib30BaHMeM 
Bbi6paHHbix onopHbix nkiKce/ioB. sHaneHiie nonyMeHHbix oahofo hjim HecKonbKMX BeiaopoB ABM)KeHiii» 
yBenuMMBaiOT b OTHOtueHMM McxoAHoro paspeiueHMfl KaApa m paspeiueHiiR, no/iyMenHoro nocne 
nepeAUCKpeTMsaMMM, nocne aroro b oKpecTHocTflx oAHoro mjim HecKonbKMx nojiyMeHHWx seiaopoB 
npoM3BOAflT noMCK BeKTopa ABM>KeHM5i MaKpo6/iOKa B KaApe MCxoAHoro pa3peujeHM« c TOHHOCTbio AO uenbix 
nnSo nonoBWHHbix SHaHehni;^ niiKcenoB nocpeAcraoM MUHUMnsauMM KOHipo/ibHOM cyMMbi c 
iicnojib30BaHMeM nvtKce/iOB MaKpo6JioKa MCXOAHoro paspeiueHvifl. 

Bbino 6bi He wenee Menecoo6pa3HO An^ BbiSopa onopnbix nuKcenoB npoMSBOAMTb nepeynopsAOHUBaHne 
nuKcenoB Ka>KAOM m crpoK MaKpo6jiOKa b nop^AKe BospacraHun iix 3HaMeHHM, BbiOpaxb necKO/ibKnx 
paBHOOTCTo^iAMx APyr OT APyra nuKcexioB b nop^AKe BospacraHM^ nonyHUBmnxcji HOwiepoB nuKce/ioB, 
Bbi6paHHbix jamM o6pa30M b MaKpo6noKe niiKcenoB nponsBecTM nepeynop^tAOMHBaniie no cronSuaM b 
nopHAKe B03pacTaHMH nx 3HaMeHiiii. sbiGparb necKonbioix paBHOOTcro^iiuiix Apyror APyra nuKce/ios e 
nopRAKe B03pacTaHi4n nonyHMBtuMxcn HOMepoB nuKcenoB, npii 3T0M a^59 Ka)KAoro M3 Bbi6paHHbix nMKce/tOB 
3anoMHiiTb MX KOopAHHarbi B McxoAHOM MaKpo6noKe. 

PasyMHO Ann Bbt6opa onopHbix nkiKcejioB b Ka^oih m crpoK MaKpo6noKa Bbi6vipaTb HecKonbKO nepBbtx 
nuKceJioB B nop^Ke y6biBaHM5i a6conioTHoro oTKnoneHMfl SHaneHMfi nMKcenoa ot mx cpeAwero SHaseHM^i no 
crpoKe, cpeAM Bbi6paHHbix tskmm oOpasoM nuKcenoB b Ka)KAOM 113 ctoji6uob Bbi6vipaTb HecKonbKO nepsbtx 
nMKce/iOB B nopHAKe y6biBaHMR aScoxiiOTHoro OTKnoHSHMfl 3HaHeHMiii nuKcenoa or m cpeAHero 3HaMeHMfl no 
CTon6Liy, npvi 3tom aha Ka)KAoro us Bbi6paHHbix nkiKcenoB 3anoMHiiTb mx KOopAMHaTbi b mcxoahom 
MaxpoSnoKe. 

Bo3mo>kho AJi^ Bbi5opa onopHbix nuKcenoB Ka)KAbiM MaKpo6noK pa36MTb hb necKoribKo o6nacTeM, b 
h3 KOTopbix Bw6MpaTb B KaMecTse onopnoro xonbKO oamh nuKcen, MMejou^MM MaKCHManbHoe jim6o 
MMHMMajibHoe SHaMeHne BHyrpw AaHHOM o6nacTM, npw stom, ecnn b abhhom o6nacTM Bbi6paH nuKcen c 

MBKCVIManbHblM 3HaMeHkieM. TO B COCeAHSM C HUM 06naCTM Bbi6paTb nUKCeJI C MUHMMailbHblM 3HaMeHlieM, M 

Hao6opoT. npMMGM An$i Ka>KAoro m3 Bbi6paHHbix nuKcenoa sanoMMHaioT mx KoopAMhaTbi b mcxqahom 
MaKpo6jiOKe. 

Bo3Mo>KeH M ApyroM BapuBHT, npn KOTopoM An« Ka>KAoro xeKyiAero paccMaTpMBaeMoro SHaneHna aeicTopa 
ABM>KeHM5) BbiMMCJieHne KOHTpojibHOM cyMMbi c Mcno/ib30BaHiieM Bbi6paHHbix onopHbix niiKcenoB 
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npoMSBOA^T B nop^AKe y6biBaHkin OTicnoHeHMSR sHaMeHiin cMmema b Ka>KaoM nMKcene or cpeAHero ZHS^enm 
no Bcef^ C0B0KynHcx:Tti onopHbtx nMKcenoB m npepbiBaioT Aa/ibHe^iuee BbNMcneHMe KOHrpo/ibHOM cyMMbi b 
cnynae, KorAa oHa npesbiaiaeT K-oe MUHUMaxibHoe SHaneHiie KOHrpojibHOi^ cyMMbi. Hat^AeHHOM cpeAM Bcex 
y>Ke paccMOTpeHHbix aeiaopoB ^Bv\^em^. 

B AaJibHe£^ujeM Hacrofli^ee M3o6peTeHMe SyAer 6onee noApo6Ho pacKpbiro nocpeACTBOM 6onee 
noAPo5Horo omcamsi cnocoSa aHaniisa Beicropos ABii?KeHk]» p^eraneiA a A^^HaMMMecKMX v\3o6pBmeHmx 
ycTpoficTB, peanifi3yK)Li4»ix aa^BJineMbiM cnocoS, a raioKe noHCH»K)LAtix MepreKeM. hb Koropbix: 

0Mr. 1-a M3o6pa>KaeT 6noK-cxeMy ycTpoMCTsa aha peannaaMMn cnoco6a noMcica seKTopoB ABw>KeHM« 
AeraneM b jxmaMvmecmx ii3o6pa)KeHM»x; 

Our. 1-6 M3o6pa>KaeT 6jiOK-cxeMy eiMe OflHoro ycrpoMCTea ^n^ peanMsauwn cnoco6a nowcKa BeicropoB 
ABM>KeHMH jxeraneih b AHHaMnnecKMx M3o6pa>KeHMflx, npeAycMarpMBaioinero npocrpaHCTBeHHyK) 
nepeAMCKpeTM3aui/iK) mcxoahofo i/i3o5pa>KeHnq m npeABapMTe/ibHbiiS homck seicTopoB ABM>KeHMJi no 
oTHOujeHMJO K nepeAMCKpeTM30BaHH0My M3o6pa>KeHMK); 

OMr. 2 npMBeAeHbi TeicyuiMM (a) m onopHbifi K^APbi (6) BMAeonocneAOBaTejibHocrii "CaA MBeroB"; 

<t)Mr. 3 MJiJiwcTpMpyeT yBeJiMHeHHoe mo^pa^Kenm oAHoro MaKpo6;iOKa (a) m nocneAOBaTe/ibHocTn "CaA 
i4BeT0B'\ Ha npwMepe KOToporo M3JiaraiOTCfl npeAnaraewibie cnoco6bi noncKa seKTopoB ABii>KeHMs, m (6) 
yMacTKa onopHoro KaApa, cooTBeTCTByioiAero MaxpoS/ioKy (a); 

0]Ar. 4 MnntocTpupyeT penbecf) (a) \a UMct)poBbie ZHanenm (6) CMma/ia ^ipkoctm Bbi6paHHoro MaKpo6jiOKa; 

Own 5-11 M3o6pa)KaK)TTa6nMUbi ypoBHew nwKcenoB Bbf6paHHoro MaKpo6noKa, wnniocTpMpyioi^Me anropMTM 
Bbi6opa onopHbrx tomsk b cnoco6e nouicxa aeiaopoB fxavi^enm] 

<t>t/ir. 12-14 M3o6pa)KaK)T Beicropbi ABM)KeHMn, paccMi^TaHHbie cornacHO npeAnaraeMOMy cnocoGy noMCKa 
BeKTopoB; 

Our 15 M3o6pa?KaeT seKTopbi j\Bvmem9\, pacHiiTaHHbie comacHO ara/iOHHOMy cnoco6y notiCKa seicTopoB 
ABM)KeHHfl; 

Our. 16 M3o6pa)KaeT Ta6jiwMy pesyjibraTOB KOAwpoBaHUfl nocjieAOBaTenbHOcru "CaA UBeiOB" b pawiKax 
craHAapra MPEG-2, Mii/nocrpMpyiomyio 3(t)ct)eKTMBH0CTb npeAJiaraeMbix cnoco6oB noviCKa aeiaopoB 
ABMKeHMfi; 

<t>Mr. 17-18 M3o6pa>KaK)T Ta6nMLibi 3HaMeHkiM OTCMeroB BbiSpaHHoro waKpoGnoKa, MJunocrpMpyioiMMe 
axiroptiTM BbiGopa onopHbix roneK b cnoco6e noMCKa BeicropoB ABi^>KeHki»; 

<t>v\r. 19 npuBeAeHbi BeKTopbi ABM>KeHMH, paccHMiaHHbie no 3a$)Bii$ieM0My cnoco6y noncKa BeiaopoB; 

<t)iir. 20-21 ii3o5pa)KaioT Ta6nML4bi peay/ibTaTOB KOAi^poBaHiifl nocneAOBarenbHOCTM "CaA UBeroB" b paMKax 
craHAapra MPEG-2. M/iJitocrpMpyioLMMe 3c()ct>eKrMBH0crb cnoco6a noMCKa BeiaopoB ABMXceHiin. 

B AaiibHe^LJueM 3a;iBJi5ieMbiii cnoco6 noi4CKa seiaopoB j\BVi)Kem^ peianeiA b At^HaMtmecKMx M3o6pa)KeHM»x 
pacKpbiBaercR 6onee noApo6Ho nocpeAcraoM aHanM3a 6noK-cxeM ycrpoi^CTB. pea/iMsyiouiMx 3as\Bn^eMb\ih 
cnocx)6. BjiOK-cxeMa ycrpot^crBa, M3o6pa)KeHHan Ha 4)Mr.1-a, cojxepmj noAKnioHeHHbie ko BxoAy 1 
napa/ineJibHo 6;iok ciiHxpoHH3ai4iiti 2 vi nocneAoaare/ibHO coeAMHennbie aHanoro-L4iic|)poBoft 
npeo6pa30BaTenb 3, cxewy BWAeneHun 4 cumana j?pkoctm, nocjieAOBarenbHo coeAnneHHwe 6noK naM5?rM 
5 reKyiMero KaApa m 6noK naMsrn 6 onopHoro KaApa, noAKniOHeHHbie k BwxoAaM 6noKa nawqrM reKyu^ero 
KaApa nocjieAOBare/ibHo cxDeAnneHHbie 6;iok naM^rM 7 reKyo^ero MaKpoSnoKa, 6noK nepeynopjiAOHMBaHMfl 
8 nuKcenoB MaKpo6riOKa m BbiHMOiMrertb 9 nojio)KeHMM m ypoBHeii xapaiaepHbix nMKce/iOB MaKpo6noKa, 
nepBbie BUXOAbi Koroporo coeAMHenbi c 6noKOM naMnrii 10 ypoBHei^ BuSpanHbix niiKcejiOB» a aropbie 
BxoAbi - Mepe3 cyMMarop 1 1 ko BXOAaM ynpaaneHM^ 6ji0Ka naMnjyi onopHoro KaApa 6, BbixoAbi Koroporo 
Hepe3 6jiok naMm^i 12 ypoBHe^ nuKcenos cpaBHeHun noAKnK)MeHbi k nepBbiM BXOAaM 6noKa 13 
RonifiKceiibHoro sbiMkiraHi^n ypoBneii xapataepHbix nuKcenoB reKyuiero m onopHoro KaAPOB. Bropbie BxoAbi 
Koroporo noAxniOMeHbi ko BropbiM BbixoAaM 6noKa naMnrM 10, a BbixoAbi - k Onoxy cyMMnpoBaHkifl 14 
MOAy/iew, BbixoAbi Koroporo napanne/ibHO noAKnioMeHbi k S/ioxy cpaBHeHMfl cyMM 15 m 6/ioicy BbwucneHMW 
16 MMHMMajibHOM cyMMbi ti reKyii4tix BeKTopoB ABM>KeHi4fl, Bropbie BXOAbi 6jioKa cpaBHeHun cyMM 15 
noAKnK)MeHbi k BbixoAaiu 6noKa 16, a BbixoAbi - HenocpeACTBeHHO ko bxoabm ynpaBneHM^t 6noKa 14 n Mepe3 
cMeTMMK nepeMeLueHMM 17 ko aropoMy sxoAy cyMMaropa 11, Bropwe BbixoAW 6/iOKa 16 noAKnioneHbi nepes 
6noK naM^rvi 18 BexropoB ABH)KeHM5i k BbixoAaM ycrpoviCTBa 19. sropbte BbtxoAbi 6;iOKa 18 coeAMHeHbi 
napa/iJie/ibHO c Aono/iHkirejibHbiMM bxoabmm 6noKa 16 m CMermiKa 17. BbixoAbt 6iioKa CMHxpoHki3auMM 2 
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coeAMHeHbi CO BxoAaMM ynpaBJieHMfi Ghokob 3 m 4, a raiOKe Mepes 6/iok ynpaB/ieHii» 20 co BxoAaMM 
CMHxpoHMaauMw pa6oTbi 6noKOB 5-18 ycrpoMCTBa. 

BjiOK-cxeiwa ycrpoMCTBa, M3o6pa>KeHHan Ha (|)wr.1-6, coAep>KMT noAKmoneHHbie ko BxoAy 1 napaxinenbHO 
6noK CMHxpoHi43auiiM 2 M nocneAOBarenbHO coeAviHeHHbie aHajioro-qMCppoBOi^ npeo6pa30BaTenb 3, cxeMy 
BbiAeneHkin 4 cumajia ^tpKOcni. nocneAOBare/ibHo coeAMHeHHue 6iioK nepeAMCKpeTMsauuM 5, 6xiok naiuimn 
6 TeKyu4ero KSApa m 6noK naMm'M 7 onopHoro KaApa, noAKniOHeHHbie k BbixoAaM 6noKa naMRTM reKyiLiero 
KaApa nocneAOBaTeJibHo coeAMHeHHbie 6jiok naMflxn 8 TeKyii4ero waKpoSjiOKa. 6noK nepeynopflAOHUBaHnji 
9 nuKce/iOB MaKpo6jioKa m BbiMMC/ime/ib 10 noJio>KeHMM m yposHew xapaKtepHbix nuKcenoB MaKpo6jioKa, 
nepBbie sbixoAbi KOioporo coeAWHeHbt c 6fiOKOM naMaiM 11 ypoBHeii BwSpaHHwx nuKce/iOB, a BTopbie 
BxoAbi - Mepea cyMMarop 12 ko BXOAaM ynpaBneHM^ 6iioKa naM^TH onopHoro KaApa 6, BbixoAbi Koroporo 
Mepea 6jiok naMATM 13 ypoBHei^ nuKcenoB cpaBHeHM$) noAKnioMeHbi k nepBbiM BxoAaM 6jiOKa 13 
nonwKceJibHoro BbiHuxaHMfl ypoBHew xapaiaepHbix nuKcenoB leKyuiero m onopHoro kbapob. BTopwe bxoaw 

KOTOpOrO nOAKJlK)HeHbl KO BTOpbIM BblXOAaM 6nOKa naMflTM 1 1, a BWXOAbl - K 5noKy cyMMMpoBaHiin 15 

MOAyneM, swxoAbi KOToporo napannenbHO noAKnfOHeHbi k 6jiOKy cpaBHeHna cyMM 16 m SnoKy BbinncneHMP 
17 MMHMMa/ibHOM cyMMbi )A TeKyi^Mx BeKTopoB ABiDKeHMH, BTopbie BxoAbi 6noKa CpaBHeHMfl cyMM 16 
noAKnioHeHbi k suxoAaM 6ri0Ka 17, a BbixoAbi - Henocp^cTBeHHO ko BXOAaM ynpaB/ieHu;) 6jioKa 15 m Mepea 
cMePHMK nepeMeiiieHMii 18 ko sTopoMy axoAy cyMMaropa 12, BTopbie BbixoAbi 6JiOKa 17 noAKntOHewbi nepea 
6noK mmrvi 19 seKTopoB RB\A}Kems\ k 6noKy naMjrrn TeKyu4ero KaApa 21, Biopwe BwxoAbi 6noKa 19 
coeAMHeHbi napan/ie/ibHO c AonoJiHMxe/ibHbiMn BxoAaMn anoKa 17 m cne-mnKa 18, BbixoAw 6ji0Ka 
CMHxpoHMaau^M 2 coeAMHeHbi co BxoAawn ynpaBneHu^ 6jiokob 3 m 4, a TaK>Ke nepea 6noK ynpaB/ieHU?? 20 
CO BxoAawM cMMxpoHMaaiiMn pa60Tbi 6noKOB 6-19 ycrpoMCTBa, 6jiOKa nawarii onopHoro KaApa 21, bxoa 
KOToporo noAKHioHeH K BbixoAy cxoMbi BbiAe/ieHMfl cwmajia flpKOCTM 4, SjiOKa nawJiTM onopHoro KBApa 22, 
OAMH BXOA KOToporo ROAK/iKHeH K BbtxoAy 6ii0Ka tiBMSTTiA TeKyuioro KaApa 21, a ApyroM K BblXOAy 
cyMMaTopa 25, 6jiOKa naMfim ypoBHeM nuKcenoB cpaBHeHun 23. bxoa Koroporo noAKmoneH k 6jioKy naM^rii 
onopHoro KaApa 22, 6/ioKa naMyrrn waKpoSnoKOB 24, bxoa Koxoporo noAKnioMeH k BbixoAy 6xiOKa nawaTii 
onopHoro KaApa 21, cyMwaiopa 25, oamh bxoa KOToporo noAKnwHeH k BbixoAy 6noKa naMHTu MaKpo6noKa 
24, a APyroM K BbixoAy cneTHUKa nepeMeuxenm 27. 6noKa nonnKcenbHoro BbiHwraHU?? 26, of\m bxoa 
KOToporo noAKHKDHeH K BWXOAy GnoKa naMRTM ypoBHew nuKcenoB cpasHeHHJi 23, a APyrow k 6ji0Ky naMflrw 
ypoBHBM Bcex nkiKcenoB 29. cneTHMKa nepeMeiAeHkiM 27. oamh bxoa KOToporo noAKniOHeH k 6jioKy 31 
naMflTM seicropoB ABM)KeHMfl. a ApyroM k 6noKy cpaBHeHMfl cyMM 30, 6jioKa cyMMMpoBaHun MOAyneM 28, 
OAMH bxoa KOToporo noAKTiioMeH K BblXOAy 6jiOKa nonviKce/ibHoro BbNuraHii)^ 26, a Apyro£^ k BbixoAy 6JiOKa 
cpaBHBHMn cyMM 30, 6xiOKa naMflTM ypoBHSM Bcex nwKce/iOB 29, bxoa KOToporo noAKXnoHBH k 6;iOKy naMsmi 
MaKpo6noKa 24, 5noKa cpasHeHUfl cyMM 30, oamh bxoa KOToporo noAKn»OMeH k 6noKy cyMMnpoBaHMfl 
MOAynew 28, 6noKa naMSJTn seKTopoB ABM)KeHMH 31, bxoa Koroporo noAKHJoneH k SnoKy BbmncneHMfl 

MMHMManbHOkl CyMMbI H TSKyUiMX BSKTOpOB j:\B\A7KeHm 32 M 5n0Ka BblHMCneHMJI MMHllManbHOM CyMMbI M 

xeKyLMtix BetcropoB ABM)KeHii» 32, bxoa Koroporo noAKnioMeH k BbixoAy 6jiOKa naM^yi aeKTopoB ^BVi^enm 
31, a ApyroM k BbixoAy 6noKa cyMMMpoaaHMf^ MOAy/ievi 28. 

CyiAHOCTb npsAiiaraeMoro cnoco6a Bb\mcneH\A^ aeiaopoB fXBvoKenm coctomt b cneAyiOLMeM. M3no)KeHiie 
npeA/iaraeMoro cnoco6a iinjiiocTpMpyeTC$) hb npuMepe aHan^aa Beiaopa f\B\meHm OAHoro m3 
MaKpo6noKOB Ai^HaMMsecKoro ii3o6pa)KeHM$i ((t}Mr.2). Ha 0Mr. 3a npMBeAeHa a yBexiMHeHHOM MacuiraSe 
nacTb M3o6pa)KeHM$) reKyiiiero KaApa b yBenHHeHHOM MacurraOe c oOseAeHHbiM MaKpo6jiOKOM, Beiaop 
ABM)KeHM5R KOTOporo onpBAeJifleTCfl B aoHe onopHoro KaApa, Mao6pa>KeHHOM Ha c|)Mr.36. MaKpoSnoK nMeer 
paaMep 16x16 nuKcenoB, aoHa noficxa ABMKeHMq - 64x64 ndKcena. Ha dpviv.ZQ oGoaHaMSHO no/io>KeHMe 
cMeu4eHHoro MaKpoSnoKa b onopHOM K^Ape. 

B cnynae McnonbaoBaHMn craHAapTHoro MeroAa noMCxa eetaopa ABii)KeHM5i b yKaaaHHoCi acne noMCKa 
Tpe6yeTCfl HcnonbaoBaHMe BbiHMcnMTejibHoi^ molahoctm b 3.49^= 7203 qnepamih Ha Hso^b^ih nmcen 

MaKpo6noKa. Pe/ibect) ci^rnana $ipK0CTii MaKpo6/iOKa M3o6pa>KeH na c|3Mr. 4a, a Ha (pvtrAd npMseAeHbi 
Uii4>poBbie aHaneHtifl nuKcenoB axoro MaxpoOjiOKa. 

B cooTBBTCTBMM c npeAnarasMbiM cnoco5oM b MaKpoSnoKe Bbi6MpaeTCfl necKoribKO onopnbix nuKcenoB, 
xapaKTepviayioLiiiix penbecf) (CKener) MaKpo6jiOKa. Pbccmotpmm npuMep, KorAa hmc/io onopnbix n^KcenoB 
paBH^ercn 16. 

Cyu4ecTByK)T paannHHbie npeA^araeMbie cnoco6bi Bbi6opa onopnbix nuKcexiOB. 6 cooTBeTCTBiiifi c oahmm 
aaflBJineMbix cnoco6oB Bbi6opa onopnbix nuKce/iOB Bce nuKcenw MaKpo6noKa nepeynop^AOMiiBaKDT no 
crpoKaM B nop^Axe Boapacranvip m aHaMeHi/iiii (4)iir.5). flocne nepeynopflAOHi^BaHn;? npoi^aBOA^ Bbi6op 
nuKcenoB c HOMepaMM ctojiSuob x={1, 6. 11. 16} ((t)Mr.6). flocne Bbi6opa CTon6uoB npowaBOAar 
nepeynop^OMMBaHiie Bbi6paHHbix nMKce/ioB no CTon6uaM b nop^AKe BoapacraHn;) anaMenkiM (4)iir.7). 
flocne nepeynop5iAOMMBaHM$i no CT0ii6uaM npoiiaBQA^T KOHesHbij) Bbi6op onopHbix nmcenoB c HOMepaMn 
crpoK y={1. 6, 11. 16} (0iir.8). Rpki BbiSope onopnbix nuKcenoB mx KoopAMnarbi aanoMiiHaioT b mcxoahom 
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MaKpo6iiOKe, BbiSpaHHbie onopHbie nuKce/ibi o6o3HaMeHbi noAHepKMeaHMeM (c|)kir.4-8). 

CornacHO ei^e OAHOMy aa^BJifleMOMy cnocoSy Bbi6opa onopHbix nmcenos m ncxoAHbix nMKce/ioB 
MaKpo6;iOKa (ct>Mr.4) Bbi6MpaK)T b Ka^KAOM crpoKe rame ni/iKcejibi, KOTopue MMeioT MaKCMManbHoe 
a6conK)THoe OTKnoHeHMe cbomx zHa^enm or cpeAHero zna^em^ ypoBHfl no crpoKe {(pviv.9). Rocne aroro 
Bbt6MpaK)T B Ka>KAOM c(|>opMMpoBaHHOM CT0Xi6ue TaKiie nMKcejibi, Koropbie MMeiOT MaKCMManbHoe 
a6cojitOTHoe OTKnoHGHMe cbomx sHaHeHni^ or cpeAHero sHaseHun ypoBHR no cTon6i4aM (ct)Mr.10). AaHHbie 
Bbi6paHHbie nuKceribi i^cnonbsytoT s KaMecTBe onopHbix, mx noiio)KeHiiR b mcxoahom MaKpo6jiOKe noKaaaHbi 
noA'^epKMBaHneM (4)Mr.1 1). 

An» noMCKa Betcropa ABM)KeHM» V = <v v > paccMarpHBaioT cyMMy HopMbi paaHMUbi cMmajioB 

X, y 

Bbi6paHHbix nMKcenoB A^n Aayx MaKpo6jioKOB b TeKyu4eM ii onopHOM KaApax SAD1 co pABtiroM Ha aeicrop 
ABM)KeHMn: 

SADl = T lFCx,y,t>-F<x-V , y-V ,t-At>| 

X y ' 

<x« y>*KoopaMHaTbi 

BblSpaHHblX TOHeK 

B COOTBeTCTByMIUMX 

ynacTKax raaKpoenoKa 

<2> 

B cnoco5e noncKa BeiaopoB ABM>KeHMfl a^ji BbiSopa onopHbix nwKcejiOB HeoSxoAUMo BbinojiHviTb nopHAKa 

o6paLi4eHtifi K OAHOMy nuKcejiy MaKpo6;iOKa. rAe M - hmcjio onopHbix nMKcenoB (b ashhom cnyMae M=16), 

AHfl noMCKa Beicropa fXBVimeHm c McnonbaoBaHMew (2) Heo6xoAMMO awnonnnTb nopj^Ka •^2n+i>^ 

onepauMM. Flpn OKHe noncKa N> 10 KonMMecTBO onepaqnM, neoSxoAHMbix a^« nowcKa onopHbix nuKcenoB 
npeHe6pe>KMM0 Majio no cpaBHeHkiio c mmcjiom onepauMii, Heo6xoAi4Mbix ah^ BbNkicjieHH5i cyMMbi (2) m 
noMCKa BeKTopa ABiDKeHMn. no3TOMy b cnoco6e AOCTMraeTc;i ycKopsHMe noncKa BeicropoB npM6ni43MTejibHO 
B 256/M=16 pa3. 

3(|)c{)eKrMBH0CTb npeAno>KeHHoro cnoco5a noMCKa BeKTopos ABn>KeHiia xapaKTepusyercfl 4>Mr.12-16. Ha 
4)Mr.12-13 noKasaHbi Beiaopbi ABi4)KeHkiR. Ha 4)Mr.15 noKaaaHbi BSKTopbi ABM)KeHki». nonyneKHbie 
craHAapTHbiM aTanoHHbiM a/irop^TMOM c McnoJib30BaHMeM Bcex nuKcenoB MaKpo6noKa (1). KaK bmaho m 
4)Mr.12-15, BGKTopbi ABM}KeHM5) B 6onbiiJMHCTBe coBnaAaiOT. MTo6bi Aarb KOJiMMecTBeHHyio oqenKy 
npeAiiO)KeHHoro cnoco6a, paccMorpMM pesyjibrarbi KOAwposaHMj? AMHaMnsecKOw nocneAOBaTe/ibHocTM 
KaApoB (<|)Mr.16) B pawKax craHAapra MPEG-2 (ISO/IEC 13818-2. Information Technology - Generic Coding 
of Moving Pictures and Associated Audio Information. Part 2: Video./ Ed. I JTS l/SC 29, 1994) c 
McnonbSOBaHMeM npeAno>KeHHoro cnoco6a. flocKoribKy b pawKax craHAapra bo3MO>kho ncno/ibaoBaHMe 

BeKTOpOB AB(i>KeHM)? C TOHHOCrbK) AO nOJIOBMHHblX 3HaHeHMM nklKCe/lOB, paCCMOJpMM ABa CJiyMa5) 

KOAMpoBBHti^i - 6e3 yTOMHeHMfl no/iyneHNbtx BeicropoB no npeA^O)KeHHbtM cnoco6aM m c yxoHHeHneM b 
npeAe/iax +/-0.5 nuKcena c Hcno/ibsoBaHMeivi vimepnomixm Me>KAy n^Kce/iaMM. yrwHenm 6yAeM 
ticnojib30Barb KOHrpo/ibHyio cyn/iMy (1) co BceuM 256 nuKcenaMM MaKpo6noKa. VTOHHeHne aeiaopoB ao 

no/ioBMHbi n^Kcena Tpe6yeT nop$iAKa 3-9=27 AonojiHMxejibHbix onepauMf) Ha Ka^KAbi^^ nuKce/i. KaK cjieAyer 

M3 anajiMsa pesyribrara KOA^poBaHMfl (4)Mr.16), npeA/ioxeHHwe cnoco5bi Aaior cyu^ecTBeHHoe ycKopennfl 
noMCKa BeKTopoB ABM>KeHMfl (b 16 pa3 npii 16 onopnbix roHKax), npw arowi KoactDnuweHT oKarwfl yxyAUJaercs 
He 6onee 1-3% b cjiyMae Mcno/ibsoBahMfl tomhoctm BeirropoB ao 0.5 nuKcena m 4-10% npw tomhoctm 
BeKTopoB B OAi^H nuKce/i. 

CynHOCTb npeA^araeMoro cnoco6a BbiHucneHUfi BexropoB ABn>KeHMfl, npeAycwarpMBatou^ero 
npocrpaHcrBeHHyio nepeAMCKpeTusauMio kicxoAHoro ii3o6pa>KeHMR m npeABapMTe/ibHbiM notiCK BeiaopoB 
A6ii)KeHM$i no oTHOUieHMK) K nepeAMCKperM30BaHH0My M3o6pa>KeHMK), coctomt b cneAyiouieM. 

^Asno^eme npeAnaraeMoro cnoco6a M/iJirocTpupyercn na npwMepe oAHoro m3 MaKpo6noKOB 
AMHaMimecKoro M3o6pa>KeHMn (4)iir.2) c iicnojib30BaHMeM Hannymuero anropurMa noHCKa onopnbix 
nMKce/iOB c yMeroM 3HaMeHMb4 b Ta6nMLte na c})Mr.16. B oriiMHuie or onHcannoro Bbiiue np^Hquna nokicKa 
BeKTopoB B cnoco6e nep^ Bbi6opoM onopHbix roseK A/in Ka}KAoro MaKpo6noKa npoBOA^ 
nepeAMCKperii3aMMio McxoAHoro ti onopnoro KaAPOB. PaccMorpMM cnynaM. KorAa nepeAMCKpeTti3ai4iiK> 
npoii3BOAnr c yMenbUjeHMeM npocrpancTBeHHoro pa3pemeHiin b 2 pa3a c Mcno/ibSOBaHMeM ycp^neHMn 
coceAHMx nMKcenoB: 
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<3> 



+F<2x,2y4-l>+FC2x+l,Zx«l>> 

3Aecb F^^) (x, y) - SHaMeHne nwKcejia noc/ie nepeAncKpeTMaaMMn. B cooTBercTBkiM c (3) OTCMeibi nuKce/iOB 
MaKpo6noKa. npuBeAeHHoro Ha ct)i4r.3-4, noc/ie nepeA^cKpeTusaMUM 6yAyT MMerb sHaneHM^i. noKa3aHHbie 
Ha cJ)Mr.17. 

CornacHO HannyHiueMy cnoco6y Bbi6opa onopHbix nuKcenoB nepeAUCKpeTMSOBaHHwii MaKpoSnoK 
pa3MepoM 8x8 nuKce/tOB Aen$)T hb HecKoxibKO o6nacTeM, b KaTKAOfi ms KOTopbix Bbi6MpaK3T oaho 
MaKCMMajibHoe mdo MMHkiMaribHoe aHaneniie b HepeAyK)Li4eMc;i nop$iAKe b KanecTBe onopHoro nMKcena. 
PaccMOTpkiM cnyHBih, kovrs mono onopnbfx nuKceiloB paBHO 16. Ha (pvirAS noKaaan MaKpo6noK, 
pa3Ae/ieHHbiM na 16 o6nacTeii, (a) - paaOneHne MaKpo6/ioKa Ha ynacTKn m nop^AOK Bbi6opa onopHbix 
niiKcenoB, (6) - no/io>KeHiie Bbi6paHHbix niiKcenoB (onopHbie n^iKcenbi noMeneHbi nofXHepmsameM). 

Ann noMCKB BeicTopa ABM>KeHi4fl V = <v v > b npeAnaraeuoM cnoco6e paccMarpiiBaioT cyMMy HopiMbi 

X, y 

pasHMLiw cumanoB sbiSpaHHbix nuKcenoB ahr Asyx MaKpo6jioKOB b TeKymew m onopnoM 
nepeAMCKpeTM30BaHHbix KaApax SAD1d co CABuroM na Beicrop ^Bvi^env^^: 

SADld =1 |f (x,y,t)- 

Cx^ y)-KoopaMHaTbi 
BbsepaHHux Tosex 

B COOTBeTCTByMOIMX <4> 

ynacTKax maKpoenoKa 



B npoqecce Mm\AMm3\xm (4) b OKHe noMCKa +/- (N/2) nuKcenoB onpeAexintOT K aeiaopoB V1d. V2d. 
V3d.....VKd, AaK)U4MX HaHMeHbLUMe 3HaHeHMq SADld: 

Min=SAD1d(V1d)<SAD1d(V2d)<SAD1d(V3d)... (5) 

Doc/ie HaxoKAennfl HannyHiuMx seiaopoB V1d, V2d, V3d,..., VKd, cooTBercTByKDiMMx 
nepeAMCKpeTM30BaHHbiM onopHOMy m TeKyu4eMy KaApaM, SHaweHMe BeicropoB yBejinHUBaiOT b oTHOLueHne 
paspeujeHMii mcxoahopo \a nepeAMCKpeTM30BaHHorp kqapob, b AaHHOM cnynae b 2 pa3a. Aanee b 

He6ojibuJO(i OKpecTHocTM (nanpMMep. +/- 1 nMKcen) or Ka)KAoro m no/iyMenHbix shaneHtiM BeicropoB (2-V1d, 

2-V2d, 2-V3d,..., 2*VKd) npoM3BOAnT MmmiAzaujAK) KOHTponbHOM cyiMMbi (1) m onpeAensiioT HaM/iynujiiM 

BeKTop ABMKeHMn, o6ecne^\ABaK)u\m MUHMMyM (1). flaHHbifi seKTop npuHMMaercn 3d KOHeMHbm Betcrop 
ABM>KeHMfl MaKpo6noKa b c/iyHae Mcno/ib30BaHM$i tohhoctm BeiaopoB 1 nmcen, 

flpii Mcnonb30BaHMM TOHHOCTM BeicTopoB ABiDKeHMA, paBHOt^ nojiOBHHe nMKceJi3, KaK 3T0, HanpiiMep. 
Mcnonb3yeTc$i b cTaHAapTe MPEG-2, nocneAHti^ Haf^AeHHui^ Bbtme aeicrop yroHH^^eTCfi c McnonbdOBaHneM 
(1) B oKpecTHocTM +/- 0,5 RMKce/ia CBoero SHaMeHun nnOo cpasy b Ma/ibix OKpecTHOCT«x (nanpuMep, +/- 1 

nuKcen) seicTopoB 2-V1d, 2-V2d, 2-V3d,..., 2-VKd c TONHOcrbio ao 0,5 nuKcena. 

B OHMCbiBaeMOM cnoco6e noMCKa BeiaopoB ABM)KeHMfl na 3Tane noiicio seiaopoB ABM>KeHMfl b 
nepeAMCKpeTM30BaHH0M KaApe mmcjio onepauM^ hb oamh nmcen nepeAMCKpeTM30BaHHoro KaApa 

16 N 2 ^ 

cx>CTaBnneT 3^ 2 •^i > . r/xeZ- oTHoiueHMe McxoAHoro m nepeAMCKpeTM30BaHHoro padpeiueHiiii (b 

1 16 N 2 

ABHHOM cnyMae Z=2) m^m r^— <2 hb nMKcen b KBApe ncxQAHoro paapeiueHMfl. YTOMHeHMe 

BeKTOpOB ABM)KeHM« B OKpeCTHOCTM Ka)KA0r0 113 HBMAeHHblX BeKTOpOB 3aHMMaeT He60/1bLU0e KOriMMeCTBO 

onepai4kiM nop»AKa 3K(2.1+1)^ na nuKcen b KBApe ncxoAHoro paspeiueHM;). tab K - mono HaMJiyMUJMX 

seKTopoB, M He 3aBMCiiT OT N. ripn He6onbUJMx K:^3 m N>10 nocneAHviM hmcjiom mo>kho npeHeOpesb. B 
3T0M cjiynae ycKopenne no cpaBHenviio c aTanoHHbiM cnoco6oM nojiHoro nepe6opa cocraBJineT 



-F <x-V ,y-V ,t-it 



X y 
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1 16 N 2 16 N 2^ 2 

-3 <2»— frl) /3 <2»^1> «16Z = 

4 64 Z 64 Z 

= 64 npM Z = 2. 

flonOJIHMTeJIbHO CKOpOCTb SH3n\A3B BeKTOpOB ABM>KeHI151 MaKpo6;iOKOB MO)KHO yjiyHLliMTb COFJiaCHO 

M3o6peTeHMK) 3a CHer onpefleneHHoro nofl6opa BWHucneHUfl kohtpojibhom cyMMW SAD1 wjim SAD1d. flna 
3Toro BbimicjintoT cpeAHee sHaMeHne Bbj6paHHbix niiKcenoB MaKpo6JioKa 

- J F(x,y,t> <6> 

(x, y>-KOOpaMHaTU 

BUSpaHHblX TOHeK 
B COOTBeTCTByiOOlHX 

ysacTKax maKpoBnoKa 



F 

cp 



SareM BbNMCJi$)K)T MOAyjiM paaHOcref^ 
X(x.y) = |F(x,y.t)-FJ, 

TRB (x, y) - KoopAMHaTbi BbiSpaHHbix TOMGK B cooTBeTCTByK)U4Mx yHacTKax MaKpo6jiOKa, 

M KOHTponbHyio cyMMy (2) BbiMncnyiiOT nocneAOBare/ibHO no KOopflMHaraM (x, y), flna KOTopbix BenwHUHbi X 
(x, y) pacno/iaraiOTCfl b y6biBaioiiJieM noc/ieAOBare/ibHOCTii- 

B npeAJnaraeMOM cnoco6e aHa/iM3d BeiaopoB fXBVi^Kenm b cjiysae, ecnn reK^uxm Bbi6paHHbti^ Beiaop 
-> 

V = cv V ) He cooTBeTCTsyeT MCTMHHOMy BeKTopy ABM>KeHMR, A^a KOTOporo KOHTpo/ibHafl cywMa 

X, y 

MMHMMa/ibHa. paccHbiTbiBaeMafl KOHTpoJibHan cyMMa craxi^cTHMecKM AOcraroMHo Obicrpo BospacTaei h b 
3T0M cnyMae o6bmHO He TpeGyercn npoMSSOAViTb BbiHHcneHVin no BceM Bbi6paHHbiM TOHKaM MaKpo6/iOKa. 
Dpii 3T0M B cpeAHBM HO KaAPy CKopocTb aHa^Msa ABiDKeHMfl MaKpo6jioKOB AononHMTejibHo BoapacraeT B 

ABa paaa. 

B npeAx^araeMOM cnoco6e aHan^sa aeiaopoB ABmenm BbiMiicneHne KOHrpo/ibHOM cyMMbt npeKpaiuaeTCfl, 
ecjiM ee TeKyi^ee SHaneHMe npeBbniiaer K-oe MHHMManbHoe SHaMeHkie KOHrpoiibHOi) cyMMbi cpeA^ y?Ke 
paccMOTpeHHbix SHaMeHMM seicTopoB ABM>KeHiifl. npii 3T0M B cpeAHew no KaApy CKopocTb aHajiMsa 
ABii>KeHMn MaKpo6noKOB AononHHTeiibHO BOdpacraej b nojiTOpa*ABa pa3a. 

34)ct)eiaviBH0CTb npeAiiaraeMoro cnoco6a ananMaa ABM)KeHM» no cnoco6y c iicnonb30BaHiieM 
npeABapure/ibHOi^ nepeAwcKpernaauMM vizodpamenm unniocTpMpyeTCJi na c|)wr. 19-20. Ha cf)Mr.19 
npbiBeAeHbi Beicropbi ABM>KeH(i». no/iyMeHHbie c ncnojibsoBaHkieM Hanjiymuero cnoco6a Bbi6opa onopHbix 
nuKcenoB npn K=3, a na ct)nr.20 npMBeAeHW peayjibTaibi KOAnposaHMfl lecroBbix AWHawiMHecKOM 
nocneAOBaTenbHOGTM kbapob b pauicax craHAapTa MPEG-2 (K=1, 2 m 3). 

M3 TaSnnqbi na 4>Mr20 cneAyer, mto npeAnaraewbiM cnoco6 npn Z=2 ycrynaer no K03cf)ct)Mi4MeHTy OKaryifl 
HannyHiueMy aranoHHOMy cnocoSy nepe6opa no Bcewi nuKcenaivi He Sonee 1% y>Ke npn K=2 m 3 m 
npeBOCxoA^ paccMOTpeHHbie Bbiiue cnoco6bi. ne Mcnonb3yiOLi4Me nepeAMCKpeTdaaqMio (ct)Hr.19). Hpn 3tom 
Koac|)ct)iiukieHT ycKopenMn aHajinaa ABM)KeHM$i no cpaBHeHMio c sTajioHHbiM cnoco6oM cocraBnneT 64 paaa 
npw Z=2. 

SaweTHM. HTO b npeAnaraewiOM cnoco6e (jDnnbTpaunji (no ypaBHSHwo 3) ynynujaeT peaynbTar. HanpHMep, 
ec/iM 5bi nepeAMCKpernaauMfj npoBOAwxiacb Sea (jJHjibipauMM, a lo/ibKO aa cner npope>KiiBaHM« no 
(popwyne 

F^^^ (X. y)=F{2x. 2y), (7) 

TO peayjibTar no K034)cf)MMMeHTy OKaxMfl 6bm 6bi xy;Ke Ha 1-2% (4)Mr.20). 

ycrpovicTBo p/\9\ peandaaqMn npeA/io>KeHHoro cnocoSa aHa/inaa BeicropoB ABii)KeHM$i Sea McnonbaoBaHMsi 
4)iijibTpai4iiii paSoTaer cneAyK)LMi^M o6pa30M. 

npeAnono)KMM, na bxoa 1 ycrpoMCTBa ((|>iiir.1-a) nocTynaer aHanoroBbiM CMman M3o6pa)KeHkm, Hanpyiuep 
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noHHbiM qeeTOBOM TejieBwsMOHHbiw CMmaji craHAapTHwx cucreM SECAM, PAL w/im NTSC. C exofla 3tot 
cuman noAaercn napanjie/ibHO hb 6noK cmxpomsBxxm 2. BbiAe/ifliou^iii^ cooTBercTByiou^Me ci4rHa/ibi m 
o6ecneMiiBaK)U4kiM ct^opM^poBaHvie nMnynbcoB f\v\cKpejmau,m, m Ha aHanoro-Litic{)poBOM npeo6pa30BaTenb 
ALjn 2, B KOTopoM flMCKpeTHbie oTCMetbi CMFHana npeoOpaayjoTCfl b i4Mct)poBOM KOfl, nociynaioinMii Ha 
cxeMy BbifleneHMJi cumana apKOCTH 4, ycrpaHHJoiyyK) qseTOBbie noflHecyi^ne m nonnoro LiBeTosoro 
TeneBii3i40HHoro cuma/ia. Bh\^eneme ci^rHana hpkoctm Heo6xoAMMO. nocKo/ibKy b cooTBeTCTBMM co 
CTaHA3pTaMii MPEG aHajiMS ABii>KeHi/i5i f\eTaneih ii3o6pa)KeHtfi$i ocyu4ecT&/ifleTCfl TO/ibKO npn 
licnojibaoBaHMii ^pkocthom KOMnoHeHTbi modpayKenm. CviHXpoHMaauii;) paSoTbi cxeMbi 4 ocyu^ecTB/is^eTcsi 
TaioKe Ai^cKpeTi/i3kipyK)L^i^Mii MMny/ibcaMM, nocTynaK)Li4MMii c 6noKa CMHxpoHnaaukiM 2. 

UncfrpoBOM noTOK cwmajia apkoctm co cxeMbi 4 noc/ieAOBarejibHO nocrynaer Ha 5/iok naiwjiTM 5 TeKytyero 
KaApa M 6jiok naM^TM 6 onopHoro KaApa, b Koropbix 3anoMiiHaioTC3^ AMCKpernbie OTCHerbi ciimanoB ^pkoctm 
TeKyLqero KaApa, ana/ins abidkbhuj? MaKpo6iioKOB KOToporo ocyLuecrsn^ieTCfl OTHOCMTe/ibHo 
cooTBeTCTByK)LMnx CTpyKTyp onopHoro KaApa. 

BbixoAbi 6noKa 5 coeAi^HeHbi co bxoabmh 6jiOKa naM$rrM MaKpo6noKa 7, aHaniis ABM^envin Koroporo 
npOMSBOAMTCfl. B 3TdM 6/iOKe sanoMMHaioTcn anaMeHMfl penbecf)a cwmana flpKOCTM MaKpo6/ioKa 16x16 
nMKcejioB. riocjie BbiMwoneHkifl seKTopa ABM>KeHMfl 1-ro waKpoOnoKa, cooTseTCTBywinero neBOMy BepxHewy 
ymy M3o5pa>KeHMfl, b nawiflTb aioro 6noKa bboamtca penbecj) cumana hpkoctm cneAyioatero sa hum 
MaKpo6jiOKa. OrcMer HOMepa MaKpo6noKa ocyimecrBmejcn o6biMHO cneaa Hanpaso m CBepxy bhms. 

B BbiHMCiiMTe/ie 9 BbiAe/iniOTCfl SHaMeHWfl ypoBHew npKOCTii BwSpaHHwx nwKceJiOB m mx KOopAHHaTw x u y. 
3T0M >Ke 6noKe ocymecTsnfleTCji npeo5pa30BaHne Bbi6paHHbix nuKcenoB b nocneAOBarenbHOCTb no wepe 
y6biBaHMfl oTKnoneHMM zHa^enm ypoaneM nMKcenoB or mx cpeAnero sHaneHMfl. 

Aajiee ypoBHii CMma/iOB flpKocTki b paccMdraHHot^ niiKcenbHOM nocneAOBaTe/ibHocTH 3anoMHHaK)TC5i s 
6noKe naMqTM 10. a wx KOOpAMnaTbi (x, y) Mepe3 cyMMaiop 1 1 nocrynaiOT na bxoa ynpaBneHWH 6noKa 
n3M9rrvi onopHoro KaApa 6, oOecneMiiBan 3anMCb b 6/ioKe 12 naM^TM ypoane^ nmcenos cpaBHeHMn 
ypoBHePi nuKcejiOB c KOopAHHaiaMU 

(x-Vox-Vx.y-Voy-Vy). 

TAe (Vq^, Vqy ) - KOopAi^HdTbi HanaiibHoro Beiaopa CMeiueHu^, KOTopbie onpeAeJi»iOTc$i, nanpMMep, m 

pe3y/ibTaT0B oixenm f^B^)Kems\ cooTBeTCTByiouitix MaKpo6noKOB a npeAbiAy.ujeM KaApe v\m m HHbix 
coo6pa>KeHi/iM mxim aaAatOTCSi paBHbiMM Hyjiio, 

(Vjj, Vy) - KoopAMHaTbi TeKymero seiaopa CMeuiennfl MaKpoSnoKa, npw M3MeHeHMM KOTopbix npoM3BOAMTCfl 

aHanM3 KOHrpo/ibHOM cyuMbi pasHocrej) MOAyxieM yposHei;^ Bbi6paHHbix n^KcenoB b MaKpo6;iOKe m 
nkiKcenoB b onopnoM KaApe. 

C 5noKOB naM^TTM 10 m 12 b yKaaaHHOM BWLue nocjieAOBaTejibHOCTw aHaneHUfl cooTBeTCTByjotyMX ypoBHert 
nuKcenoB nocrynaK)? na 6noK nonnKceribHoro BbiHuraHMn 13 m c ero BbixoAa - Ha 6noK cyMMnpoBaHMsi 
MOjxyne^ 14. Bnom 13 m 14 coBMecTHO peajinayiOTonepauMK), onpeAeiifleMyio cooTHOiueHMeM (2). 

nocneAOBaxeJibHo BbwiicJineMaa b S/ioKe 14 cywMa nocrynaei napannenbHO na 6/iok cpaBHeHun cyMM 15 
M 6noK BbiMMcneHkin 16 MMHkiManbHoA cyMMbi v\ cooTBeTCTByioiAMx BeiaopoB f^siA^enm. flepBOHaHaiibHO 
cyMMa ycTaHaBJiMBaercfl nepea/ibHO 6ojibLiJOM senMHUHbi. 

ripn BbisMcneHMM cyMMbi A^fl HananbHoro seKTopa ABM>KeHMyi ara cywwa sanoMMHaerca b 6noKe 16 m 
craHOBkiTCfi onopHOM p^s^ nocneAykou\v\x pacseroB. do OKOHsaHMd pacMera cyMMbi npi^ HyneBOM eeiaope 
(Vy. Vy ) 6/10K cpaBHeHMfi 15 BbiAaer KOMaHAy Ha MaMeneHMe KoopAHHar eeiaopa ABiDKeHMn b cHerHHK 

nepeMeuieHMM 17 ii oSnyneHne peayribTaroB cyMMMpoBaHM$i b 6/iok 14. 

B CMeiMMKe 17 4x)pMMpyeTCfl seiaop (- Vox-Vj^.-VoY-Vy), KOTopwiS aareM cyMMnpyeTCfl b cxewe 11c 

TeicyLMMMM 3HaHeHkiflMki KoopA^Har Bbi6paHHbix xapaiaepHbix nyiKce/ioa iviaKpo6noKa. llonyHeHHbie 
KOopAMHaTbi onpeAe/iJiKJT 3anMCb ypoanew flpKOcru cooTBercTByiomMX nuKcenoB m3 6/iOKa 6 b 6jiok 12, m 
npouecc aHanii3a aeicTopa aBVi^enm npoAon)KaeTC» ao rex nop. noKa He HaMAeH 6yAeT MCTMHHbifi Beioop 
fXBvoKBHm MaKpo6noKa. 

ycKopenwe npouecca aHanM3a ABM>KeHM« 3a cmbt onpeAeneHHoro nopHAKa o6pa6oTKM onopHbix nuKcenoB 
comacHo HacrofliMeMy M3o6peTeHMK) o6ecneHkiBaeTCfl nenpepbiBHbiM cpaBHeHHeM reKyiMeii cyMMbi \a 
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MUHMMa/ibHOii cyMMbi B 6jiOKe 15. Ecnii reKyiMan cyMMa (ao OKOHHaHMn npoMecca cyMMnpoaaHMfi no Bceiwt 
Bbi6paHHbiM RMKcenaM) npeBbiLuaeT paHee Haf^AeHHyio MMHMManbHyio cyMMy, to npoqecc cyMMMposaHn^ 
npeKpai^aeTcn m cneTHMK 17 nepeivieu^eHMH M3MeH;ieT KOopAMHaxbi reicyuiero seiaopa mBv\>mHm 
MaKpo6/ioKa. 

Pe3yjibTaTbi BbmnoieHMH BeiaopoB ABiDKeHMn, onpeAen^ieMbie b 6jiOKe 16, 3anoMuiHaK)TCfl Ohokom 
18. C 6iiOKa 18 KOOpAMHaTbi aetaopoB ABM)KeHM» noAatoTC$i Ha uiicl^poBbie BbixoAbi ycrpoMCTBa 19. 

BbinonHeHwe onepaMMw paaxiMMHbix 6noKOB ycTpoMcrsa b oniicaHHOM Bbime nocneAOBaTenbHOCTM 
SnoKOM ynpaB/ieHM^), cMHxpoHkisiipyeMbiM kiMny/ibcaMM c BuxoAa 6/i0Ka CMHxpoHMsaukiM. 

PaSora ycrpoMCTsa a^« peanwaamin npeAnoKeHHoro cnoco6a aHannaa BeicropoB ABtDKeHWH c 
McnonbSOBaHneM npocrpaHCTBeHHOM nepeAncKpeTwaaLiMM M3o6pa)KeHM5i ((Jjur. 1-6) o6ycnoB/ieHa pa6oTOM 
6/10K0B 1-5, o6ecneHMBaK)Li4MX A^^CKpernsaMMK) aHanoroBoro cwmajia m onucaHHbix Bbiiue pa6oTbi 6noKa 
ynpaBneHM^ 20, pa60Tbt 5/iOKa nepeAMCKpeTusauMM 5, pa60Tbi BbiMMcnuTe/in BeiaopoB yMeHbiueHHoro 
paspeiueHMJi (6noKM 6-19) n pa6oTbi BbiMncxinTenn BeKTopoB KOHeHHoro paspemeHiia b {6nom 21-32). 
Pa6oTa BbiMMCJiMTena BeiaopoB yMeHbiueHHoro paapetueHun aHanornHHa pa5oTe ycTpoMCTBa Ha c})Mr1-a. 
OrjiMHue aaKJiiOHaeTCfl b tom, mto 6nom 6-19 paSoiafOT c ywieHbujeHHbiM paapeojeHneM KaApa, 
cooTBeiCTBeHHO MaKpo6noKM MMeK)T paawiep 8x8 nnKce/iOB. Kpowie xoro, peaynbxaTOM pa6oTbi 
BbiMMcniiTe/iH BeKTopoB yMeHbiiieHHoro paspeiueHMn mmercs^ necKO/ibKO HaMJiyHLunx aeicropoB, KOTopbie 
noABiOTcn Ha BXOA BbNMcntiTe/in BeiaopoB A^f) KoneHHoro pa3peujeHi4n. Ann BbiMMc/ieHn^i HanjiyMuitfix 
BeKTopoB B 6noKe 17 aanoMMHawT HecKo/ibKO HawnymuMx KOHtpojibHbix cywM m cooTBeTCTByiou^Mx mm 
BeKTopoB ABM>KeHMfl. B cywiMaTope 25 aHaneHMJ? BeiaopoB ABiDKeHun yBemmnBawTcs b OTHOiiieHne 
MCxoAHoro VI nepeA^CKpeTMaoBaHHoro paapeLuehnPi Ao6aBn»K)Tcn k KoopAi^HaTaM CMeu4eHiiq b onopnoM 
KaApe c Mcno/ibaoBaHneM cneTHUKa nepewei^eHMM 27. Pa6oTa BbiHucnuTenji BeiaopoB KOHeMHoro 
paapeujeHMfl (6/iokm 21-31) xaioKe aHanomnna paGore 6jiokob 5-18 na (})Mr.1-a 3a MCKjuoHeHneM roro, hto b 
ycrpoi^CTBe OTcyTCTsyiOT 6nom nepeynop«AOMMBaHMfl m BbiHwcneHiifl nono>KeHMft onopHbix ntiKcenoB, raK 
KaK na sxane yroHHeHUfl BeiaopoB KOHeHHoro paapeujeHtin iicnonb3yiOTc$) Bce nuKce/ibt Ka>KAoro 
MaKpo6jiOKa. 

OOPMYJIA M30BPETEHMfl 

1 . Cnoco6 aHanM3a seiaopoB ABMHceHMq ^eianeih b AMHaMMMecKnx ii3o6pa)KeHi4^x. npeAycMarpuBaiouiHi) 
npeoSpaaoBaHiie nocneAOBaTenbHocTM KaApoB ii3o6pa)KeHMft b i4Mct)poByK) 4)opMy, aanoMUHanvie 
AMCKpeTHbix oTCHeTOB nuKcejioB Teicymero m onopHoro KaApoB, paaGnenne reKyu^ero KaApa na waKpoSnoKii 
11 noMCK BeKTopa ABM>KeHM« Ka)KAoro na MaKpo6noKOB xeKymero KaApa oTHOCMje/ibHO onopHoro KaApa 
nocpeACTBOM Mm\nfAyizai\m no paccMajpkiBaeMOMy MHOKeciBy aeiaopoB ABUXceHMn KOHTporibHOM cyMMbi 
AaHHoro MaKpo6noKa, s^BJinioiMe^cfl cyMMOvi HopM non^KcenbHObi paanocrvi yposneiii b TeKyiqeM m onopHOM 
KBApax, ojnma}o\mi^c^ TeM, hto cp^n MH0)KecTBa niiKcenoB Ka>KAoro MaKpo6jioKa BbiGtipaiOT onopHbie 
RMKcenw, ypoBHM KOTOpbix xapaicrepMsyKDT penbecf) MaKpo6jiOKa, m ynoMRHyTyK) KOHTpo/ibnyK) cywiwiy 
BbiMiiCJifliCT /inuub Ro 6bi6paHHbiM oHopHbiM RMKce/iaM. np\A 3T0M KOopA^HaTbi HiiKceiiQB, xapafCTepMayiouLikix 
pejibecf) MaKpo6noKa, BbiSMpatoT nyreM aHajiM3a sHSMeHMi^ ypoBneii^ acex nuKcenoB MaKpo6JiOKa. 

2. Cnoco6 aHanMsa aeicropoB ABM>KeHki5i AersnePi b AMnaMMMecKMx M3o6pa)KeHvi»x no n. 1, 0TnmaK>\mv\cs^ 
TeM, MTO nepeA Bbi6opoM onopHwx nuKcenos nponasoA^ nepeAMCKpeTnaaqMK) iicxoAHoro m onopHoro 
KaApoB c yMeHbuueHneM npocrpaHCTBeHHoro paapemeHUfl no aepTHKann m ropMaoHTa/iw b aaAannoe hmcho 
paa nocpeACTBOM npuMeneHMj? <})MnbTpa k MCxoAHOwy m onopnoMy KaApaM, nocne nero a^a Ka)KAoro 
noxiyMMBLueroc$) MaKpo6noKa MeHbuiero paaMepa nponaaoAHT Bbi6op onopHbix niiKcexiOB ii hbxoa^ oamh 
mvi HecKOJibKO HaiiiiyMLUMx BeKTopoB ABki>KeHki$i no OTHomeHMK) K onopHOMy KaApy Menbiuero padpeiueHMn 

nOCp^CTBOM MMHMM»13aMMM KOHTpO/lbHOj^ CyMMbI C l4CnOJlb30BaHMeM Bbl6paHHblX OnOpHblX nMKCe/lOB, 

SHaMGHMe nonyMeHHbix OAHoro v\m HecKOxibKMx bcktopob ABiDKennfl yBeriMHUBatOT b oTHomeHMe iicxoAHoro 
paapetueHMfl KaApa m paapetueHUfl, nonyneHHoro nocne nepeAwcKpeTnaaumi, b oKpecTHOcrflx oahofo nnn 
HecKonbKMx nonyHBHHbix BenropoB npoM3BOAJrr noncK Beiaopa ABn>KeHMfl MaKpo5noKa b KaApe mcxoahoto 
paapeiueHMfl c TOMHOCTbJO ao uenwx nwSo nonosMHHbix aHaseHUM nHTepaanoB MejKAy nuKcenaMn 
nocpeACTBOM MMHiiMnaaqviM KOHTponbHOM cyMMbi c Hcnonb30BaHMeM niiKcenoB MaKpo6noKa iicxoAHoro 
p33peujeHiin. 

3. Cnoco6 aHanM3a BetaopoB ABVDKeHMn AeTaneM b Ai^HaMimecKiix ii3o6pa)KeHii$)x no OAHOMy m nn. 1 ii 2. 
OTnimaiomMi^Cfl tcm, mto f\ns\ BbiSopa onopHbix niiKcenoB npoM3BOA^ nepeynopHAOMMBaHne nMKcenoB 
Ka>KAOM M3 crpoK MaKpo6noKa b nopsiAKe BoapacraHMfl mx 3HaMeHi«iM, Bbi6op necKonbKnx paBHOOTCTonuiiix 
Apyr OT Apyra niiKcenoB b nop$iAKe B03pacTaHM$i nonyMMBiuMxc;) HOMepoB nMKcenoB, An$i Bbi6paHHbix TaKtiM 
o6pa30M B MaKpo6noKe nuKcenoB npoM3BOA^ nepeynop^iAOMViBaHkie no CTon6L4aM b nop^fA^e B03pacTaHMn 
MX 3HaMeHMM, Bbi5op HBCKonbKMx paBH00TCT0«u4Mx Apyr OT Apyra nuKcenoB B nops?AKe BoapacraHMfl 
nonyHMBLUMxc^i HOMepoB nkiKcenoB, npii 3tom a^h Kaimoro m3 BbiSpannbix niiKcenoB 3anoMiiHaKrr mx 
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KOOPA^HaTbl B MCXOAHOM MaKpo6jioKe. 

4. Cnoco6 aHannaa seKTopoB flBM)KeHMfl fleTaneii b flUHawMMecKnx M3o6pa>KeHMRx no OAHowy m3 nn. 1 w 2. 
0TnMHaK)U4MMC« Tew, HTO flJifl Bbi6opa onopHbix nuKcenoB b Ka)KAOM m3 cxpoK MaKpo5noKa Bbi6MpaioT 
HecKonbKO nepBWX nuKcenoB e nopsAKe y6biBaHM9 a6cojnK)THoro OTicnoHeHMfl sHaneHMw yposHeiS nwKcenoB 
or MX cpeAHero 3H3^em9\ no crpoKe. cpe^M Bbi6paHHbix ramM oOpaaoM nmcenos s Ka^moM na cto;i6i40b 
Bbi6MpaK>T HecKOTibKO nepBbix nMKcenoB B nop^AKe y6biBaHM$i a6cojiioTHoro oTKnoHeHun SHBHSHm ypoBHeC) 
HMKcenoB OT MX cpeAHero SHaMeHMS no CTonSqy, npw 3tom ^ns\ Ka)KAoro m3 BbiBpaHHbix nuKcenoB 
3anoMMHaK)T mx KoopAMHatbi B MCXOAHOM MaKpo6noKe. 

5. Cnoco6 aHajiM3a aeicTopOB ABtDKeHMn A^TajieM b At^HaMMMecKMx ii3o6pa>KeHii$ix no OAHOMy m3 nn. 1 m 2, 

0TJ1MMaK)U4M£^Cq TeM, HTO A^^ Bbl6opa OnopHblX nilKCenOB Ka>KAblM MaKpo6nOK pa36M8aiOT Ha HeCKOUbKO 

oGnacreM, b Ka>KAOM m3 KOTopwx BbiSnpawT b KanecTBe onopHoro TonbKO oa^h nuKcen, nMefou^nM 
MaKCMwanbHoe, /im5o MMHi/iMa/ibHoe 3HaHeHMe ypoBHs sHyrpM ashhom oG/iacru, npn stom, ecnw b AaHHOM 
o6jiacTM Bbi6paH nmcen c MaKCHManbHbiwi sna^emeM ypoBHJi, to b coceAHew c hmm o6nacTM BbiGnpaiOT 

RMKCen C MMHMMa/lbHblM SHaHeHMCM ypOBH^I, M Hao6opOT, npMHeM A/l» Ka>KAOrO M3 Bbt6paHHblX HMKCenOB 

3anoMMHaioT nx KOopAMHaTbi B MCXOAMOM MaKpo6jriOKe. 

6. Cnoco6 aHanM3a BexropoB ABM)KeHMfi fi^eraneih b A^HaiviMHecKMx M3o6pa>KeHiiflx no OAHOMy m nn. 1 m 2, 
oTnma\o\miho^ reM, hto i\nj\ Ka)KAoro TeKyiiiero paccMaxpMBaeMoro sha^enm seiaopa ABM>KeHM» 
BbNMcneHMe KOHTpojibHOM cyMMbi RG Bbi6paHHbiM oHopHbiM nMKcenaM np0M3B0AHT b nopfiAKe ydhmanm 
OTKnoHeHMfl sHaneHMn ypoBHfl KajKAoro m3 Bbi6paHHbix onopHwx niiKcenoB or cpeAHero 3HaMeHMfi no Bcew 
coBOKynnocTwi stmx nuKcenoB n npepbisaioT AanbHewujee BbiHucneHwe KOHxponbHOM cywiMbi b cnynae, 
KorAa OHa npeBbiuiaeT K-oe MUHMwa/ibHoe sHaHeHMe KOHTponbHow cywMbi, HaMASHHoPi cpeAn Bcex y>Ke 

paCCMOTpeHHblX BeKTOpOB ABM)KeHM». 
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